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(54) Title: PHARMACEUTICAL COMPOSITIONS FOR CONTROLLING INTRAOCULAR PRESSURE 
(54) BEBBfflOBXttJgtt 



R 1 — M — A R 



(I) 




fS (57) Abstract: Novel pharmaceutical compositions which can control intraocular pressure and are useful in the treatment, prevention 
O or amelioration of eye diseases such as glaucoma and mydriasis. The compositions contain compounds of the general formula (I) 
fs| or salts thereof: (I) wherein R 1 is a group of the general formula (II) (wherein R 3 , R 4 , R 5 and R 6 are each independently hydrogen, 
© optionally substituted Ci.6 alkoxy, or the like; and R 7 is halogeno); R 2 is hydrogen, optionally substituted alkyl, a CH 2 -B group 
(wherein B is optionally substituted phenyl or the like), or the like; M is a single bond or Ci.6 alkylene; and A is (III) or (IV) (wherein 
^ X' is a halide ion or an organic sulfonate ion). 
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(57) mih: 

R 1_M__A R 2 ( i ) 

(5^ RM25£ 
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ISrt£E (I OP : intraocular pressure) ©±#tt, «^»««IBI»#* , bfc6 

Wif^t, 8i7L©ffc* (tttt) #ig#fcD. fttt»rt»5Bf^©IRfctt, HE 

*a#*r*4 1 1 2 0 8 HftHOftittilliJ'fe^a U >I7f 5 

WO 95/3430 2^«fctt, t>)VisVJx; bft&ttMft tVTfti 

(Demecarium) , I3ft7i-h (Echothiophate) fcttbitK ^<0*»©3 
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wii3Mttm*&rz££tz<&m&zfemTzi3mb\sTs wo9 8/5 

6 3 7 9^m\Z rH*^^*fctt*©fttt#*ft^bT»rtl»*fctti«llBElC 
#oT±#UfclBftffi*<gT-iittTS^J fcWT**ft#**. K*^;U© 
«ttT***»H^^ (l-«*>5W-4- [(5, 

-r>^y» -2— r;w ^^;n?^u^>'«l» uiAttfi«« wx\*7 



TrStsn^i^K tt"t©Jt[*fctt-tne»©*5pd* (#n 2000-319 

2 5 7^) , 
[2] 5* 



v>-rn*>©s%^i" ; R 2 iic 3 . 8 ^^D7^;MfjH, 2,247 )V*u>&* 



[1] a 
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\zm®2nz&&ft\t*nt>(D7mV!> mm 20 00-319258 -jd , 
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>m^ (3)7K®?S, (4)nhU;US, (5)~hOg, (Od^^l^ (7)C 1 _ 6 7 

(8)c 1 _ 5 T;u^7^y*;i'fc;i'^^ (9>n, n- 

z?C 1 - fi T)\'*r)l'7SJlJ)V#-)\'**i'& (lO^^^hS, (11)0!. 6 ^7 

;VD^>/s^fc«(i2)^n^n«ms^WbTViT i b«tviC 1 _ 6 7;^;i/^ c 24 - 
6 7;^-;i/S, c 2 _ 6 7;i/^n;^ c 3 _ 8 ~>^D7;w^ c 3 . 8 ^d7^ 

>r-)V&* C 1 _ 6 7;i/3^S/S, 7^/gt)L<«75 ^Sb;R 7 ttAD^> 

7sy7;wi/S, -hum, 7vHS, ttms^wuT^Tfectv^^ys, a 

^;i/*^ha^fc«C 1 _ 6 ^7;V3^vS^b ; RS^Jc^^fe^Ci 
_ 6 7WS^t ; R 9 , R 10 , R^^ct^R^aiWI-^rc^^oTzK^ 

c 1 _ 6 7Ji'n^^;u^-j^ N-c 1 _ 6 7;i/^;i/75y*jw^-;w^v 
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*fc«5 75si4jia*!siaatsjsu set, «re«fts»smi£^bis^L 






te>C (R 1 3 ) -CH 2 - CR 13 tt7R^^fc«AD^>li^^-r] £fcte> 



5 



WO 02/02526 



PCT/JP01/05714 



rut>t>, *mw\$, (i) wb& (i) T^sns^ftjfcttfott^ 



R 3 




hc*. r 2 , r 3 , r 4 , r 5 , r 6 , R 7 &&z$M\$^tti j £nmtttm£mMmz 

(3) M3&SC 1 - 6 7;W*l/>**P**«WB (2) E*t<Z>&j£«K (4) M#CH 2 ? 
T?&5liifiB (2) fB«®iMtk (5) R\ R\ R 5 &£Z£R 6 tfm-&tz\$fam 
& o TzKSmC-? * fc *G L T fr» T «b «fc V> C a _ 6 7)V u * ~>ST& -5 KTSB 

(2) BB«©*Wfc«K (6) R 3 *3ctTO 6 ^7K^MTT> R 4 £J;tfR 5 #fi&«£ 
#UTWb<fclr>C 1 _ 6 7;p3*'>*T?»*l<ri3 (2) Gft0&J$lfc (7) R 7 
tfAny^K^TfcSWB (2) GtiOfetfttK (8) R 7 *^?*^-*?***!* 
IB (2) fBm©Mfi£#K (9) R 2 7^&a£WbT^T*> s kV^>^a-C&3 
MIB (2) (10) ^ 



o 




R 4, *J:tfR Sa lil^-SfcliffiiaoTfflftI*fUTliTt)J;^C,. 6 
£fcfc^0&£^WLT&5.MIB (1) E«©SU£«K (11) S 
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R 




•X 



C 2 _ 6 7;^-^S*fcttC 2 _ fl 7;i/+-;P»S^b ; rte075M5©M 
&£^T. 3 T^n^l-^^HfU^n^A^Sr^WbT^SMIH (1) IB 
*©fflj£4*K (12) 1-^>vW-4- [ (5, 6-^ b*z/-2-7)V*m- 
-l-^y^jy) -2 -'OKI *7-)V\**V)?> -ttft& l-^Xv^-4- 
[ (5, 6-ylh^y-2-7;i'tD-l-'f>^/» -2— <;H *3=-;Hf 
^U5?>-£B6$6, 1-^>vJW-4- [ (5, 6-S?j* h*->- 2-7;i/:*a- 
1— T>^V» -2--i)V\ tMU~7X 1 -^>> ? ;l/-4~ [2- [ (5, 6 

-v^h*->-2-7;M-D-i— i*>yy» -2— r;H x^;w tf^u^x 

4- [ (5, 6-> f ^h^'>-2-7;W^-0-l— <>^y» -2-<;U] 
(3-7;^P^>-7Jl/) tr^U5?>-*St*, 4- [ (5, 

*:>-2-7;m-d-i-- o?;» -2-4M ^ww-i- (3-j*?mws 
h^->-2-7;u^D-i— f >^y» - 2— f;u] *3\fcfcwj5» •jfttttt, 

4- [(5, h^v-2-7;U^D-l—f ^ 

)V-l-{l, 3 -5?*+V7>- 2— ^^;Utf^Uv>- l-(4 
-<*>5W#*5/'S>3?;W -4- [(5, 6-^ h^v-2-7;i/^P- 1 - 

•f>*y» -2— r;i/] t^wmvy. 1- (3—>7/^x7;io -4- 

[ (5, 6-5?* h*zs-2-7)V*U-\-^ >yy» -2— f;W pWl/tf 
^U^>-*»«[, 4- [(5, 6-v^h^v-2-7;i/^0-l--i'>^y» 
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-2— *?JV-1- (2-bTnU;W fcWJ5»- 2tttttt, 4- [ (5, 

h^i/-2-7;^p-i--r>^y» -2— r;p] 1- (3 

•2-7;m-o-i— r>^y» -2— r;u] ^^;i/kf^u^> -tttttt* 1-^ 
7~7;u-4- [(2-7;I/*d-i — f>^y» -2— -ow 

l-^>^;i/-4- [3- [(5, 6->>*h^>-2-7jM-o-l- 

-r>^v» -2— r;n 7"ntr;w twjs^-aaitt, 4- [ (5, 6—7* 
Y>**/-2-7)V*u- \-^y#j » - 2-> ow (4-hFo 

*->**>5>;W tWJ 4- [ (5, 6—7* b* s s-2-7)\,*U 

twjs?>-*Blttu i— *75W-4- [ [ [5, 6-i?- ci-yntr;^^ 
^) ] -2-7;w*n-i— f >yy>] -2— r;w ^^twjs^ • 
4- [ (5, 6—7* h^v-2-7;u^-p-i— r>^y» -2— r;w *?=• 
(2-7;^d^>v;W t!^us?> • tttttt* 4- [ (5, 6—7*h 
^v-2-7;^D-i-^>^y» -2 — fjw *3\n/-i- (4-7;^d 
^>v;i/) twjs> 4-[(5,6-^^h^v-2-7;^n-i-i'>^y>)- 
2 --r M * tf ^ u 7 7 • tttttt, 4 -[( 5 , 6 - v * 7- 2 - 7 ;m- □- 1 --r 7^ 
y »- 2 ;w] * )V- 1 - * ? )V t!^ y > • mm^, 4 -[( 5 , 6 --7 * b * 7- 2 - 7 ;p 
^-n-i-f >^y>)-2-^;i/]p<5 1 ;i'-i-(i-^5 1 Ji'X5 1 ;u)t!^'j-7> • 4 

-[(5,6 -7* h*7- 2 .7)V*U- 1 -<i >#J >)- 2 1 -( 2 -p^l/T'o 

e;p)tr^u^>-*«tt, *{bi-^>5?;w-4- [(5, 6— 7*h*->-i- 

<7^/7) - 2— OH ^^;i/HU-7-r>A> «Wbl->0$W-4- [ (5, 

6—7* h*->- 1— r>^y» -2— r;w y s^sa, iMbi-'s 
>^;v-4- [ -2— on *3\>i/tfy v^sa, JWbi-^ 

75W-4- [ (5-^h^y-l--f>yy» *^)IW~J~V 
A, ^{bl-^7;7JI/-4- [2- [ (5, 6—7* h*~7- 1— f 72V 7) - 
2— t)V\ JLJ-)V\ *fl2l-^7'7;W-4- [3- [ (5, 6—7 

* h^'7-1— f>y/» -2— r;i/] ~Tu\i)V\ tf'JS^^A, ^lbl-^7 
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5W-4- [ (5, b*->- 1— f >#J» -2— fl)x>] jWHf 

U^-r>A, Hftl- (3-7;i/^-D^>vjI/) -4- [ (5, 6->^h^>- 

;w -4- [ (5, 6-^h^->-i— f>^y» -2— t^nwv 

=-V&, Mill - (4-tFn^M>^v) -4- [ ( 5 , g-^}.:^-! 

— f -2— r;w ^jnfu^-^A, ^bi-^>^;i/-4- [ (5, 
6->?^h^>'-2-7;^o-i--r>^y» —2 — r ^vd ^jutruv-^ 

A^3j:^bl- (4-tHD^M>^l/) -4- [ (5. 6-i?*h*i'-2 

-7)\,*u-i-^y# y» ;*^fc?U^~£A^e>&3i*J;Djt 
UtlZ 1 <Dik£iM£rc\Z^O&Z^l,Tte%mZ ( 1 ) i2i£©«4£K (13) 
BgftEE£^T£-&3fc#>Mte (1) f3tOttt> (14) 
^MOtctbCDMm (1) fB«&©«^ (15) f[Bt^feW^©^^fc^^ 
<Dtc#)<DmU (1) IBfcM/m (16) M^tt^P«iI^ttt5:liTS-5t&f2 (1 

5) tmoMm, d7) ^6iM^fc™^^jT$.^ifiB (i) iBmoajm 
knurrs. 

*mwizfrfrzmmmmiz^®j&fttLT^£n5mtt (i) 
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±©5£©BB*6fcl8£Sn.5t>©Tttfc<» ^1*tl^-*OStt#:T ! bS^%Tt>J; 

»fi!E»a:LT$*n*IWaSC (I) T«t>Sn*^«J*fctt-€-©tttt, *#4feT? 
&oTfc*?ntiT&oT i &<fc<, fr>1^:M^#©#ttl»3fc©«Hfc**ttS. 

ft:^*fctt-t©ifi©^a \*7y#&tt\sTto%mmiaj&tah* »*«#©# 

k:^ S mn&J&m \z i o T UBrtBE § £ <h (c «fc 0 M * tc tt^W b ft 
2>«Sttt, B&fiffi©Jh# (iSSSJE) fc«koT£r*«IX©a!J&J&*^S*U 01*. 

#K"BJffl*fcfci>Tfl§v>« r/\Dy>M^j Earner Jl* 

;WPS^b, x^;wk n-7Dtr;i/S, i so-7°Pt°ji/ 

& n-7^;i/*> i s O-ZTJ-)^ s e c t e r t -T^P** 

n-^>^s, l. l-s^ssn^nwufi, i, 2-^^ t ;P7'ntr;H6, 2, 
2->?^^;i/7 p Dt!;i/S, i-x^;P7Ptf;u^ 2-x?;V7°Dtr;u*, n -^\ 
l -^^;u-2-x^-;i/7*ntr;HS> l -x3\>!/- 2 ~^^;U7°oif;i/ 

& i, l, 2 - mj ^;i/7°n i -yuwvfn&vm, i-^)vy 

2-*?)l7?)V&, 1, 1. 2-v*3\n^ 

2, 2-?*w7*)\>&. l, 3->^;u:/^;ug, 2, a-^*^ 
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??)vm* 2-x^^;vs, 2-^)v^>^)m, 3-^)v^>^)vm. 

2-yD^-;i/S, -Y77p^x;ug, 2-^^- 1 -7ni-)i& 3-^^ 
;p- i-^p^x^S, 2-^;u-2-:/p^x;!/g, 3 -*3\>i/-2 -^p^ 
-;us> l-^f-M, 2-?xx;i/g, 3-:/-rx;i^ i-^>t-x;!/S, 
1 1, 3-^tJ-^x-;^ 1, 6-^u->^i-;H, 

7;i/*x;u££*u #M&S£bTM;ttfx^x;i^ i-yntfx;us, 2- 
yotf^;uS> i-y^x;i/S, 2-^x;ws, 3-:/^r:;i^fc--3-pWP-- 
l-^Phfx;^, i-x^x;p-2yatfx;PS, 2 3-yntf-;u 
& l-^>?x;wg, 1-a*5/x^5S, 1, 3-^>^WJH« l, 

'>^P^>^;i/S, y^D^yjH, ^^p^y^ws^ ^P^^U 
^M : ?i:^$tifeC3_ 8 v^P7;i/^x;i/a^t, W>^o^>- 1 

ok ->^pyp^>-3 — r;k ->^p^x>-i— r;k y^nyf>- 3 

-<Jk 1, 3-yi?D7'^yi>-l-'f;k y^n^>f>- 1 -'Ok ~>^7 
□ ^s>T">- 3 — Ok ->^P^>x>-4— Ok 1, 3-y^DWyi> 
-1— Ok 1, 3-*>*P'O*S?X>-2-'0k 1, 3— >£P^>*$?X 
>-5-<;k y^D^t>-l-'f^ y^D^t>-3-' Ok v^P'X 
=Hi>-4—f;k l, 3-^^p^U-^x>-i — Ok l, 3-yi7P^ 
+hvX>- 2— Ok 1. 3-->#P'\*-*tvX>-5-'Ok 1. 4-v^P'\ ! 
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*+hvX>-3— Ok 1, 4—>?da*1^x>-1~ f;k yi?o^f> 
-1— r;k 5'£d'V/x>- 3— Ok '>^0^\7 p 7 1 >-4— r;k ^da^ 
T>-5— -Ok 1, 3-y^DA^f>- 2 -'Ok 1, 3-y^OAyf>- 

1- 'Ok 1, 3-^^OA^^X>-5-^;k 1, 3-v^oa^>'x> 
-6— Ok l, 4-~>^n^\y^^x>-3—r;k l. 

>-2--Ok 1, 4-yi?OA7 I ^yl>-l — Ok 1, 4-*>£P'V7 , *3? 

x>-6— r;k l, 3. 5-v^D^\y^hijx>-3— f;k 1. 3, 5--> 
^□A^hui>-2-< ;k 1, 3, 5-^n^Nijx>-i- r;k 

1, 3, 5 -5^ pa:/* hUX>-7— f;k 5/^o^-^x>- 1 —Ok 

p^-^x>-3— r;k ->^p^-^x>-4— r;k ^^p^x>-5— r;k 
1, 3-->^p^-^^> ? x>-2— r;k 1, 3-v-^p^^^> f x>-i — r;k 

1. 3-~>£P^*^X>-5 — Ok 1, 3-->£7P:*£*S?X>-6— Ok 
1, 4-v>7P:*£*i?X>- 3 -"Ok 1, 4-yi?Dt^yX>-2 — Ok 
1, 4-v£P;t^vX>-l— r;k 1, 4-->^P^-^^^X>-6— r;k 

1, 4-~>^p^-i7^> f x>-7— r;k 1, 5-s^n#^5>x>-3 — r;k 

1, 5-Vi7P^^^> 5 X>-2-^;k 1, 3, 5-^^P^-^^h'JX>-3 
-<;k 1. 3, 5-5/?P:fr** HJX>-2— Ok 1, 3, 5-z/t7U*# 

*Mjx>- 1— -Ok 1, 3, s-v'^p^^ h'jx>-7— r;k 1, 3, 

6-'>^7P^^^ h'Jx>- 2— T;k 1, 3, 6-yi7D^^ hUX>- 1 - 
<f;k 1. 3, 6-->i7D^^bUX>-5— f;k 1, 3, 6-5/>7U*t?? 

;UP*'>g£^U flIAtf* h+S'S* ih+yS, n-7"P^yS, i so- 
jTa^^m. sec-yD^y|, n-7h+->g, iso-7h+yS, s 
ec-7^yS, tert-7h^>S, n -^>3Mk**vS, iso-^> 
f;^*yS, s e c-^>fM+y£, n-'V^V^ri'g, i s o-'MrV* 
1. l-v^^U^Ptf;^^^ 1, 2-$;*3\>k/p#*->S > 2, 

2- i?^^yptr;p^vS, 2-x5 1 ;U7 p p^^>s, i-^^;u-2-x? 
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;P7D#*5/ak l-X?)V-2-*W7n-$* 9 y& 1,1, 2-h'J*^;P 
7o#*~>S, 1, 1, 2- h'J^?JP7 p D^v'S, 1, l-v^^h^x 
S> 1. 2-i^3\M/:/h*S/g, 2, 2-^^;i/^h^'>S, 2, 3 
J^fJW^yS, 1, 3-^*^;i/7>;i/;t=^>S^ 2-x^yh+vS, 1, 

tvr\$, f»jA«/\o^r>jif, ymm, xhuji/g, c^t;^;^ c 3 _ 8 
& xhjji/St&s. 

;i/S> yot!t-M, 7?w()v&* <v^'j;n, nuu;pai> 

x;U£* i -7utf**sj3)V#=.Mt* n-7b*$/%)Vti=.)]>m* i-7h*v 
t e r t-yh^y^Jtol/S, ^>^^v*;^-;i/g, 
A^r5/;W**^*;P#n;kaW»3^*Wf6n, JfiKl^h^yAM^S, x 
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C 2 - 6 7)Vtr=.)V&, C 2 _ 6 7;P*x;i^> C x - % 7)V*)VWfcZL)Vm, c 2 _ 6 

7;i^x;i/x;i^x;i/S, c 2 _ 6 7J^-^^-;ws, c^aT;^^*;^ 
c 2 _ 6 7;i/^n;i/^ji/#-;i/S^ c 2 _ 6 7;u^-;^;i/^-;i/S, we> 
M&nsi£fcte2TOS#&tfe>n, ic^eUTOi, c 2 _ 6 7;^-;i/g, 
c 2 _ 6 7;u*x;i,s, c^eJ^j^j^-JH, c 2 _ 6 7;u^x;i,;*;i,*x;i/ 
c 2 _ 6 7;i/^-ji/7>;i/*-;i/S, c 1 _ 6 7;u+;u^;u#n;i/S, c 2 _ 6 7;^ 
-;i/^;p^-;i/^J;^C 2 _ 6 7;p+n;U^;^3:;i/g<D rg&gj 
M<tLT«, 7j<ms, Aay^f, nhu;i/S, c 1 _ 6 7;m^->», c,_ 6 
7Mji/fts, ^#&tfs>n£ 0 Mis rfi&g^LWTfcj^^s/aj (3 

^tt^^t^ji^M^^Wd^^t, *3^75y«, X^75;S, n- 
yotf;W75/S, i s o-yDtf;i/7$/S> n-y^75/«, iso-y 
5P;i/7Syg> ter t-^?Jl/75yi, n-WJVTSylriso-^ 

^75 y a, ^^>^75ya> n-^\^>;p75ys, l-y^ypt? 
;w75y«, i, 2-^^^;uypt:;u75ya> 2-x^;i/;/Ptf;K75ys, 
i - 2 -x^ji/^p eji/7 ays, i -x^ju- 2 - y^i^p t°;i/7 a 
y», i, l, 2-h0*^)V7a¥A7$y&, i-*^)V7?)V7=iy&, 2 

3^75 ys, 2-ifjw;v7$ys, i, s-^y^uy^i^syg, 2 

-^5 1 ;i/^>5 1 JU75yS, 3-pWW^>3^l/75y^ N, N->*;* 3^1/75 
N, N-v>X3\M/7$yg, N, N-y (n-^otf^) 75yS, N, N 

-3? (i-yntr;W 75 yg, N, N-S? (n-73MW 75 yg, N, N-v> 
(i-^WW 75 7*, N, N-v> (tert-») 75 yS, N, N-v 
(n-^>5^;u) 75 yg, N, N-v (i -^>^;u) 75 yg, N, N-i? (* 

^>^;U) 75 yg, N, N-v? (n— 'V^W 75 yg, N, N-5> (1- 

y^;u7°oe;i/) 75 y», n, n-s? (1, 2-*s*w7u\zm 75 
N-y^;i/-N-x^;i/75ys, n-x^;1/-n- (n-^otr;w 75yg> 
N-y^;v-N- (i-yotf;w 75yg> t*xjV75yg, 7u;v75yg, 
d-7D^) 75 yg, v^n^x;u75ys, (i-^x>-i— r;u) 
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7^ys, (i-^x>-2— r;w 75 /a, (i-^x>-3--f;u) 7$y 
a, (2-y^>- 1 -- rji/) (2-7x>-2— 7^yg> n, 

N-vtf^;i/7^yS> n, N-^7U;P75ys, n. n-$> (i - :/p^x;i/) 
7$ys, n, n— <vya^n;i/75ys, N-t*-;i/-N-7UJi/75yS, 

x?-JU75/S, 1 -yatf-Jl/75 yS, 2-^otf-jl/7^y*> 

7^ya> ^>5 1 -;i'75ya, ^^;i/75;s, n. N-yx^;i/7$; 
S/n. n- (i-7Ptfx;i/) 7^/S, n, n- (2-yptf-;0 7$;m. 

N, N-^^-;i/757S, N, N-v^>5 1 -;P75yS, N, N-v^v 

x;K7=-yg, tKp^>^^;P75/s, l-tHo^xwsys, 2- 

75 /S, x^ji/x;i/*n;i/7syg, n-^Pt^l/^jfcx^^yg, i so 
-yp£;i/*;i>#:i;u7$yak n-^;i/7.;i/fc;i/75/S> -t-ert-^ 
;i/x;i/*-;u7^ya, tf^w^tf-^sy*, 7U;^;^-;P7sya, 

i s o -^P^XJMJI^XJI^S yS, i s o-OfxMMx;i,75;S, 

x^xji/7ju*xjU75 y y^;i/^;u^x;i/7^ys, x^;i^;i^x;v75 
y^ n-yptf;u*;^x;w75ya v i s o-:/Pif;kfr,M<x;Kr5y^ 

;i/^xju75ya, 7UM;^xjw75ys> iso-^-M;toi/7 

#)&«*W&n*. xk, Ms& rs^a^i/WTfccfcv^^ysj £&gtft©7 

wc 1 _ 6 7;wus^©«-egm$nT^x : &ct^75 K*fc**u a 

«75 KSk:tt5IM*75>©7$ £@E rg&$ttT^Tfc<fc^7 

5 HSJ tLTH 0il*_tf75 HS> ISM3MU75 Kg, N,N->>*3^75 KS, 
N-X^KPS KS, N.N-yXfJl/75 FS, N-y^l/-N-X3\)U7$ KS, tfP 

ij>>xjkfr;i,#x;ug, tf^/yx^ji^xji/g, tf^'J v;i/^;i/^xjl/S, tf 
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)\&*& i -'O^i^t-a, **^>^;^*«, n-A*->;i^:*3k 
ens,, 

*a.?Wl'S, i?7)V*n*?)Vm. HJ^M-d*^*, 7Moi?;H, 
i;7;l/tnifM, SU7^nxfm #K9i»ll«K::fc^TJB 

*m®mwte&teTm*z r$/77c 1 _ 6 7;p^ji/Sj una*- 
MA^>7y^^;i/», yyyx^M, ->7/yptf;w^ ^#&tfe>n£. 
#KW«B*fc:fev>T/Bv>* rc 1 _ 6 7;i/^75 7*;i/^x;i/^i/Sj 

ft, x?;U7sy*;u^xjw^$/g, n-7" 

Ptr;U75/*;W^x;i/^^ l-Ju&VJSSXM-frtti'm. n- 
^;W75/^;^x;i,^vS, i-^7Sy*M-M*yS, ter 
t - 73^7 5 y^jMrjW+yl, n - A >^;U7 5 / *^rjl/^yg, 

i -A>^;U7^y*ji/3Hx;i/^vS, ^A>^7$y*;^xjv^^s, 
A^rvji/75y*ju^x;i/^->^ i -^^7Ptr;i/75y*;i/fc;i/^-^'> 
i-^^7 > 5 1 ;u75y^Ji/^xji/^i/S, 2-^5 1 ;u7'5 1 ;i/75y*ji/^ 

^yS, s?- (n-yptf;w -7 5.;% i>- (i-7*pe;u) 
-75y*;i/sKxju^">*» v 5 - (n-^jw -75y^;^-ju^^>s, 

3?- (i-7^;W -75y*;i/^-Jl/^->S, 5*- (ter t-7^;W -7 
Sy^jJ^zj^yS, 5>- (n-A>3^) -TSy^^M+yl, f/ 
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%)V#=.)i'**i/& v- (n-'v*5/;M -7S /#;i^xjkt*:>^ v- (l 

-^wi^aww -75/;*j;m*xjm-^>», -7. 

5S*U $?£U^3£fcUTKk 2,2-(X5 1 l/>> ? ^i/)X^;Ug BUS : (1,3- 
S>*-*7 7 >- 2 --f WS^Utt ,2,2 .(7 P tf 1/ vOX^Wg : ( 1 , 
3-^+1J->-2-'f^)^5 ; ;P*] , 2,2-C/3^>^^>)X3\^g [»J£:(1, 

3-^+-fe/i>-2-<;P)^^;uS] 3F*Wfe*t J; W£L<te2,2-(X:FP> 
^tj-^c 1 _ 6 7^n^vStiwi-ti50Sfc$e>fc rc 1 _ 6 7;i/p^vSj 

fc*£*#U b*i>>* h**>S, ^h^->Ih^>I, ^^r'>^P# 

^vl. lh^h^>S, ih+i/ih+yS, xh^^D^^S, yp 

^«>yp^^vS^$,^e,ns. 
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7x±l/-;uS, 7it>hU-M< 7>h7-fe-;PS, 

ar*w-)m* ?7V-jm, hV7V-jm, t:uy>i, t?5 
>at mv7>s> tf^<>7>st tr^55?>at» : e;p*u>ir, ^^p* 

statues mmm?m(D^Tum?frzm\mzim&±<Dm?*^htt%m3£ 

usw*, tfu^x;^, t?U5^n;us, tf^^n;i/S, HJ7v"j;u*, x 

5^!/>j;u*, -f>HU;p*, -fv-OFUiH, <i > h u 7'jx;i^ 
-f u * / u ;us, -f v * y 'J *y u s^s, 7 37 5 ^1,3, 
7^'Jvxjus, */*u-u;u2k *:J-v"Jx;u« % *»7«jx;uak Tx'Jv'x 
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±>HJs>x;i^ #;wwujug, *;wi»/un;wi, ^u^xjt^, 7it 
i/7i);ug, ^7i/u^s> <fv^7i/u;wk ^>v^7V0jm, *>x?7 

& 7 □ tf n u tf u h* **u->>xjt^ tr o u s?xji*k if □ u )vm. 
■J2>x;Wk tf^~7x;i,g, -f5^7U;PS, fc^/USWak -fS^/'JSW 
£, ^l^UJI/g, 7 L h7tKa7U;PS> xh^fcFPtf^x;!^ tfpgxiK 
S, ytKD7'JM, 5?k Kafc^xJI/g, -f 5 £V'J x;i«, *WJ^ 
£, tfU K> — f;«. 7^K5MM, 7^~»-T5 Sf#*tf& 

>7Jl/*>iM':t>; hU7;U*n^^>^*>Bt'f*X x^>7Jl/*>!K 
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tt, 5£ >C(R 14 )-CH 2 - R 14 ttMIH^is^|llciE^^1-c ) > 

C = CH- T^SnSSS^U «tO»*U<»i >C(R 14 )-CH 2 - T*^$ 

CH-CH 2 -, >C(F)-CH 2 -, >C(C1)-CH 2 - Sfctt >C(Br)- CH 2 

- T*b3ft*a*o» mbft£v<\t3, >ch-ch 2 - *fc»a>c(F)-c 

«kD#l;U<&0i;fc«2T&5. 



R 3 




ca*. r 2 , r 3 , r 4 > r 5 , R 6 > R 7 &£tfMfo^n^timttmtmMm$: 



O 




CsS^ R 4a ^ e fc^R Sa ^|WI-^fcM^oTfi^S^bT^T ! foa:ViC 1 _ 6 
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[ (5, 6-$>Xh*5/-2-7JM-n-l--r>*V» -2--OU] 
^y~7> • 1-^>vW-4- [(5, 6—7;* b*<>-2-7JM-o- 

1— 1>#J» -2 --OK) IMU3», l-^>^;i/-4- [2- [ (5, 6 

-v* h^v-2-7;i/^-n-i-<>^y» x^;H tf^Uv>, 

4- [ (5, 6-v^h+^-2-7;^0-l-^>^V» -2—iM 

(3-7JM-p^>-7;W tf^Uv J >-mm^ 4- [ (5, 
*v-2-7;i/*n-i— r>^y» -2-<;w *>ji/-i- (3-*3S/i^ 

>5W tf^U> J >-^4l> [(5, 6-:7^ 

v*i/-2-7)v*n-i—<(><yj » -2-^m -mmm> 
4- [ (5, h*v-2-7;M-ci- r>^y» — 2 — r ji^3 

(1, 3-^V7>-2-<;i/) ^^tf^Uv>-^M^ 1- (4 

-^yy>)V^y^y^)V) -4- [(5, 6—7* h^>- 2 - 7;U:*0- 

-i>?s» -2--OV) ^^wh^u^x 1- cs-yj j^y-JM -4- 
[ (5, s^>-2-7;^d- l— iyyyy) -2— r;H 

^U> 7 >-^^ 4- [(5, 6-:7* h^^-2-7;i/^P-l — o?s» 

-2-<;w (2-tfnu;p) fc?^u*7>- 2:$g®m, 4- [ (5, 

6—7* b*y-2-7)i*n- 1 — r>^7» -2— ow ^ww- 1- (3 

--ho^>^JW tf^Uv>-^^ l-^>^-4- [(5-^h+->- 

2- 7;u*n- 1 — (yyy » -2-^)V\ ^hvmvy -mmm., 1-^ 
>>Mi/-4- [(2-7;i/^o-i—r y?jy) -2—iM jwwtwj5?>- 

l-^>> ? ;W-4- [3- [(5, 6—7* h^->-2-7JU^-n-l- 

<>^/» -2— r;n T'otr^] tr^us^ 4- [ (5, 6—7* 
h^^>-2-7Ji/^-D-i~'f y#jy) -2-- r;u] *3\>i/-i- (4-tna 

*v^>7JU) t^'J-7>-&^ 4- [(5, 6-> f ^h^>'-2-7;U^-P 
-1-^yyyy) -2--()V] (2-kHD+y/^JK>yJW 

e^u> f >-^mm, \-<y ! J)V-A- [ [ [5, 6 -'7- (i-7ot?;u** 
y) ] -2-7;i/^p-i— r>^y>] -2— on w^ij^-itii, 
4- [ (5, 2-7^0- 1 — <>^y» -2— r;w] 
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{2-7)Viru^yV)V) U 5» • ttKttU 4- [ (5, 
^s-z-yfr-xu-i-' r y#j » -2-<;i/] (4-7;m-p 

•*>5>;W £1U 4-[(5,6-5>* V*~s-2 -7 )V-*U-1 >)- 

2 ->f ;U] * 3\>W tf ^ 'J S> > • tttttt* 4 -[( 5 , 6 -V * h * 2 - 7 /P* P - 1 "i 

J »■ 2 --f ;H ;* tf ^ U v > • 4 -[( 5 , 6 h * v- 2 - 7 Jl/ 

* a ■ 1 y # j »- 2 ;uj ^ 1 -( 1 - ^ 5=-;vx^;i/) tf ^ u > • mfcM, 4 
-[(5,6 2-7 mu. i --r yy 2 1 -(2 ->^;i/7°p 

tf;i/)tf^U> ? > #Wbl-^>$W-4- [(5, 6-zS*h*i'-l- 

<1>?;» -2-^M ;WHfys>x£A, awbi-'*>sw-4- [ (5, 

>v;u-4- [ (1— r>^y» -2— on *3MHf u^-^a, Hfbi-^ 
>^;u-4- [ (5-^h^v-i-^>yy» -2—0W ^^trus^ 

A, JUbl-"*>5?;i>-4- [2- [ (5, T » - 

2— on X3\>W tf'J^-^A, JWfcl-"C'5W-4- [3- [ (5, 6-i> 

* b*->-i — -iyyj» -2-4 m 7*ptr;w tru.^-^A, jswfci-^> 
z?)v-4- [ (5, 6-s>* m^- 1— r>^y» -2— ru^>] 

U-^-^A, JWfcl- (3-7Jl^P^>vW -4- [ (5, 

i--r>^/» -2— ow ^^;ueuvn7A, Hfci- (3-^^;i/^>v 
-4- [ (5, 6-v>*h*v- i-<f>?;» - 2— on ;WH£U5> 

^7A, Hfbl- (4-th*D+y^>yJW -4- [ (5, 6-^*h*v-l 

— o?y» -2— -on *^;nfU5>-£A, jWbi-«*>$w-4- c (5, 

6-> ? ^h^'>-2-7;^P-l—1'>yy» -2-4M ^^UtfU^-7 
A*5«J;tf^fcl- (4-kFP*5"OS>;W -4- [ (5, 6-5**b*5/-2 

-7;u^p- i — o^v » -2— r;n ^?;nf»j^-C7A^€>^*p«koa 
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X/15^r>M*, 7>*5>®^) ;BB»75>*; 7^*U*JPW[ 
HJ^Aift* #U2Aifi«) ; 7;WtJU±*£JWtt (v^v^iA #;io"7A 

i2 0 0 0-4 1 0 0 5§, ^2 0 0 0-5 7 0 1 6^ 1 -2 4 7 1 1 

5 -ft, #02 000-18608 5#, #02 000-11262 7-Sf fc|2«c£ft 

A«#HBS 6 4-7 9 1 5 1 WAH (EP-296560-A1 > 5 

5-1 40 1 4 9#&« (EP-4 8 7 0 7 , #&¥6-5 0 0 7 

9 4#&$g, #^¥6 - 5 1 0 7 8 8*&tt> #3l¥6 - 5 0 8 9 0 4^$L ft 
ii¥ 5-27935 5*f&$8, #l¥5-3 2 0 1 6 O-ff&fB, #$!¥6-l 1 6 
2 3 7*l&«, #H¥6-4 10 7 omm* 1 -2 6 3 7 7 4-*t£fctt 

W8-22 552 7 ^&&m\zmm2nttm\zft'DTMm.?z>z.t$>T% 
IBfcttifcfcffioT&tfcT* ( i ) fcoivc#e>n5«* 

«?) fct HAfclHSft* 5?7^7-U*T-ift 
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t-rsdfbpj^T^o, ^a^iudc^j, mm, mmu mmu &m.& 

#U *ZfW#L S/Dym hn-m ttWB, 
^Stf"*^ FtvJK 5 U 7.5 1 >m-r 77o fc^OX^xMS ; (4)-fe h7,x7 

ij;u7;m-;k ^-;v7;i/^-;u^oTO7;m-;u ; (5)->u n>$m ; (6) 

> U □ >Jft ; (7)5i? U ^^^X^U>W^X7,-r;K V;Utf^ >1^|IXtJK 
^U-k'J>»mx7.T-;K ^U^'>x^U->y^t:^>jliMx^x;K #'J 
**->x?- U>S!{kt>* 7}? U ->X3=- 1/ U **:>7d If V >7u v 5 
ajl?'J?-^©#®Sli ; (8)t h*D^yxmjl/U-7, #U7£'J;Hk * 

;m-;i/;(io)^Uii»j>, ^pKi/>^U3-;k-^DKu>^un-;K v 

)V\t.h-MzEV>&m7 )V^-)V ; 5/aaf£g®» ; (12)31*$- 
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atUTtt, #j*fc£#u t*x;i/7;io--;i/> #'jf-jn-f;K jwh^p- 

X, x?;Hr;i/P-7,> 75k*7:xA, h?#>K if^^X ->i7»;^ tH 

tfyx^U>^UP-;k ®fc«*«u *;(v)SH535ltLTttE 

^fp^»T^e:i^pJ$nT^§ i fc©-e^tl^> ^A^§t)©^J:< ;(vi) r 
»#»*S!l£bTKk PP7*, A*;A«, A*;AI, €R ; 

(vu)KSHt#JibTkt 7^n;Hf>», a-h37iD-Jl/, «£ % gUSfc^Jn 

(x)&®M\t* &mu Hi&miffl. m®.mm, v>ummu mti-h 

mmm. m^\mmxmmfs.pmzm^tn^<, timmommzmm-zn* 
mftommm, m^tc\mmx$>numzm^nts:^f)K w^h<\mm. tkm 

KftO.OOOO 175M5wt.%-e^D> J: L< tt'O . 0 0 175M3wt.%, 
MK:$f*b<tt0.O 5 75Mlw t.%,^£#£lXte0.175M0.5wt.%T-fc3 o 

»JRS!K «i*»lifflfe^*lnJAfca, *iSfc£Dtt*!l, 
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3\jmz;i>p-;*, 77t7^, h7^f>h*, *;p#*2/^5 t ;w:^P-^^-h 
^>M75 h\ #u*^x5fi/>yji,b**>^/^u-b^ ;sSfftfl:«ft:*w 

Sff&fcflltUTfck ffiSSK^-hU^^ ^^H»th'J^ X— t\>I^ ; U 

x^;k v;i/tf>K, 7j;-jw *DD£uv^;w&#&ifsn$b 

it, s»7;1/p-;hs, JBtttta, ~>yn>$i> #®^WJ, 'J>imh*, 7;pp 
wen, phm Jnmsy, Hram», *6*h 

ttsu, «##»•£©«»* iftowiEttftWKffc^CTftis^ 

0fl7t#£IBiW©:S£\ JfcAfcSfck ligo^lfiK:'p#l*fctt2«3^fiF*U<, 1 
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m\t> IIftJE#±#Ufc#« (S5IIJE) SfcttKrtEE©±#C«koT41"*«ia© 

s#sm#©ssfflic^S;n£. 

4- [ (5, 6-^h*s/-i— ' t>?;» -2— r;w (i, 
3-mv7>-2-^ji/) *g\;wbwj5» 
4- [(5, h*->-w » -2--r;n *^twjs?> 

1. 00g(3.46miol)*N,K-^^;U*;Wix75 H (DMF) lOillcMU HJx3\N/7 
5 > 0. 96ml (6. 92nol) W-^o**^;!/-!, 3-^V7> 0. 43ml (4. 13mmol) * 

fcTtttBbfc. ^HSgafnig^hU^A7K^50mlx2fcT^L, 
(MgS04)^, Mffi^LT#fcBS^->U7Jy;i/7J7A^nTb^^7^.- (NH-> 

>3^6H*MlbT, B&ttA©M<b-&4fe 0. 48g£t#fc 0 (Jfc* ; 37*) 
MA; 125-126'C. 

'H-NMR (400Mz, CDC 1 3 ) ; <5 (ppm) 1. 27-1. 56 (4H. m) , 1. 64-1. 78 (2H, m) , 
1. 91 (lft ddd, J=4Hz. J=8Hz. J=13. 6Hz) . 2. 09 (lft ddt. J=2. 8Hz. 1=5. 6Hz, J=il. 6Hz) , 
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2. 58 (2ft d, J=4. 4Hz) , 2. 67-2. 75 (2H. m) . 3. 02 (1H. bdt. J=3. 2Hz. J=7. 2Hz) , 

3. 24 (1H, dd. J=8Hz. J=17. 6Hz) . 3. 84-4. 00 (4H. m) , 3. 91 (3H, s) , 3. 97 (3H. s) , 
5. 02 (1H, t, J=4. 4Hz) . 6. 86 (1H. s) . 7. 17 (1H, s). 

ESI-MS : m/z = 376 W+ff) . 

l- (3->7M>^) -4- [ (5, e-s^M^-i— r - 

0. 60g (2. 07mmol)£ 1,2-5^ odi^> lOilfcflMIU 3->7;^>X7JVrt H 
0. 30ml (2. 29mmol) SJniLfc. $ 0. 18ml (3. 16mmol) t h U 7iz h**>*3R 

Wy-fSt^MJ^A 0. 66g(3. llmmol) §fll*£fifcT3ll9M«#U&. iiif 
MOilfcifl*., fflftliKK^ h >J 60ml tlfiftttfl:^ h U VidMm. 60ml 

*St*-r;no*mk^*o.84gftf»fc or*;««i) . 

'H-NMR (400Mz:CDCl 3 ) (5 : 1.29-1.41 (2ft a), 1.47-1.58 (lft m). 1.60-1.78 

(3ft ■). 1.88-2.05 (3ft m). 2.67-2.74 (2H,m). 2.80-2.89 (2ft n). 3.25 (lft 
dd, /=8Hz, M7.6Hz), 3.51 (2H, s), 3.91 (3ft s), 3.96 (3ft s), 6.86 (lft s), 7.17 
(1H, s). 7.39-7.50 (lftm), 7.52-7.70 (3ft m). 

ESI-MS : m/z = 405 (M+H*) . 
###13 

4- [(5, 6-y^h^y-l--f>^» (2 

###i2 tmmzhx. mntt* )vft<om<k&m mmm ok* ; 

62%) 

•H-NMR (400Mz:CDCl 3 ) 6 : 1.29-1.58 (3ft n), 1.64-1.70 (lftm), 1.72-1.79 

(lft m) , 1. 80-1. 96 (2H. m) , 2. 04-2. 13 (2H. m) , 2. 67-2. 75 (2H. m) , 2. 88-2. 96 

(2ft m). 3.24 (lft dd, >8Hz. M7. 6Hz), 3.65 (2ft s). 3.91 (3ft s), 3.96 (3H, s). 
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6.86 (ia s), 7.14-7.17 (1H. m) . 7.17 (1H, s), 7.43 (1H. d. /=8Hz), 7.65 (1H. 
dd, /=2Hz, /=7. 6Hz) . 8.54-8.58 (lH,m). 

ESI-MS : ni/z = 381 (M+H + ). 
###14 

1- [2- (tert-yW7xZJl/y'JM^» ^)V^>V)V] -4- 
[ (5, + f>^/» -2—r;i/] *5-)VW)i?> 

2 tisiiit lt, mm ; 94*) 

'H-NMR (400Mz:CDCl 3 ) 6 : 1.00-1.10 (lH.ni). 1.11 (91 s). 1.20-1.28 (1H. m) . 
1.32-1.46 (IE ■), 1.48-1.55 (lH,m), 1.55-1. 63 (2ft m). 1.79-1.88 (3H,m), 
2. 62-2. 71 (4H, m) . 3. 20 (1H, dd. /=8Hz. 7=17. 6Hz) . 3. 32 (2ft s) . 3. 91 (3H. s) . 3. 96 
(3H. s). 4.94 (2H. s). 6.85 (1H, s). 7.17 (1H. s). 7.18-7.46 (9ft n), 7.65-7.73 
(5ft m). ■•■ :■ 

4- [ (5, 6-^^ h*r 9 s- 1 -2-4 M (2- 

4 t# Btifc l- [2- {t-^W7i^-> >j ^ ^)^>-jm - 
4- [(5. 6-^ h^'>-w>^y»-2-r;w^^tr^u^>o. iog(o. tsmoi) * 

THF 5ml«$U rh5-n-^W> ; &r'7A7D7< HO. 23ml (0. 23mmol) £Jn 

fc&®22mg*mtzo mm •, m) 

'H-NMR (400Mz:CDCl 3 ) 6 : 1.20-1.35 (4ft m), 1.55-1.68 (lft bO, 1.70-1.79 

(2ft m). 1.86-1.95 (lfti). 2.03-2.13 (2ft nO, 2.63-2.72 (2ft m). 2.91-3.00 

(2ft m). 3.23 (lftdd. /=8Hz, 7=17. 6Hz). 3.59 (2H, s), 3.90 (3H. s). 3.96 (3H. s). 
4.60 (2ft s). 6.84 (lfts). 7.16 (lft s), 7.19-7.37 (4ft m). 

ESI-MS : m/z = 410 (M+H + ). 

1- [2- (t -7^JV~J7 )V-**>>) ^)V^yV)V\ -4- [ (5, 
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5 Ti# £> tlfe4- [ (5, 6- h*~>-l-f y#J » -2-< M * (2- 

mmmit&mmtzo ok* ; $m 

'H-NMR (400Mz:CDCl3) <5 : 0.95-1.20 (2H. m) , 1.47-1.65 (4H,m), 1.75-1.86 
(2H,m), 1.90-2.01 <lH,m), 2. 55-2.65 (2H,m). 3.19-3.34 (lH,m), 3.24 
(1H. d. /=4.8Hz), 3.29 (2H, s). 3.91 (3H.s), 3.97 (3H, s), 4.92 (2H,s), 6.82 
(lH,s). 7.13-7.47 (9H.nO, 7.20 (1H, s) . 7.63-7.72 (5H.m). 

mm 

1-^>vJU-4- C [ [5, 6-S>- (l-Zfu¥)V**~» ] -\-^y^j 
>] -2— iM *?-)l\KVz?> 

3-(3,4-vt: Fo^>'7x-;i/)7 p Ptf^-M9.8g(0. lOmol) £DMF r - 
200nlfc&#U U A33. 4g(0. 24mol) tl-^o tr;V3-^-f H 

23. 6ml (0. 24mol) £iD*.fc. MX:iZTSmffiW:WLrz&, MST?»»U, BWx 
^MOOml&inA* ^?Pii^hU^A7j<^800mlX3fc:TtSfe#bfe. ££jMgS0 4 ) 

±BB*-fJH5. 6g (58. lmol)£THF lOOilfci&BU \mWtihi- h U AtK^ 
70ml £in*.> l^raMMbfco n$Ttt^U^«MBE«ttb, *500ml*JP^., 

H«X?;W00nlfcTaittiU »^{b^-hU^A7K^500iH'T»bfc o ££ji 
(MgS0 4 )&, MEE^bT#^tlfcM^Mx^;U/n-^it>^e»^^LT. 
SfiM13. 2g&#&. (« ; 89%) 

±EM13.2g (51.9mol)£^>-tf>200iBlfcgtf¥U SMfc^x^ 
15. lml (0. 207nol) SrJDA. 3B#MJiPJSHl»Ufc. Sfi£T»#Lfc&j«JE»&&W3< 
SftfcSaS£1.2-5^onx*>500nlK:»A¥U MTjl^-^A 
8. 30g (62. 2mmol) ZUUtt. (TCfcTll#Mft#Lfc», 3Mc500ml£Jn** -fe^-f h 
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Sm>T**46fc»»JUfc. W»m&mftRWL*mi- h U ?A7KM500ml fcfift 
Jfifc:fhU£A*Jgi£500inl »JSWgS0<)&, *E«l»UT#6nfc 

±SB*Nl5.00g (20. lnunol) £THF SOilCttiU, l-^>^;M-«$;i/tT^U 
S»5. 73g(28. 2mmol) ©THF 20ml«£28X± h 'J h*'>F4. 27g(22. 2mmol) 

gdthf iomi ^.u\zxmmw^vrc^ mtx9-M0M&na*.> & 

»tf[fl3^hU^A*JS*300ilX2K:T«s*Ufc. tt*ft (MgSO^ «EWSl/T#6 
; 63%) 

FAB-MS : m/z = 434 (M+H + ) . 

-tSa*gS3. OOg (6. 92mmol) £THF 70ilfcl«KU- 1W/^3>2A**0. 3g£Jn*., 

i.5i*MM*£EfcT7K*»iiD*ffofc. imzmm. mm*mmmi» 

fcT*»»U 8feH*< Jl/0«H^«l2. 20g£ ! ?#fc. (iR* ; 73 %) 

l H-NMR (400Mz:CDCl 3 ) 6 : 1.04 (3ft t, 7=7. 2Hz) , 1.07 (3H. t. 7=7.2Hz), 
1.24-1.45 (3ft m), 1.45-1.57 (lft m), 1.64-1.77 (2ft m), 1.80-1.95 (5ft m), 
1.95-2.07 (2ft m), 2.63-2.72 (2ft m), 2.88-2.97 (2ft m), 3.20 
(lft dd. 7=8Hz, 7=17. 2Hz), 3. 54 (2H, s). 3. 97 (2ft t. 7=6. 8Hz), 4. 03 
(2ft t, 7=6. 8Hz) , 6. 82 (lft s) , 7. 15 (lft s) . 7. 15-7. 38 (5H. m) . 
FAB-MS : i/z = 436 (M+H + ). 

mrnmi 

l-^>> f ;i/-4- [(5, 6-^h^i/-2-7;^P-l-' f >*V » - 

^T©SJStta*#Bi«TfTofc. l-^>v 5 ;i/-4- [(5, 6-^*h**> 
-1—f >yy » -2— r;W ^WUf^Uv'X). 2 0g(0. 5 3mmol) 
^fh7kh*077> (THF) 10ml«U - 7 8 1: 1. OM 

-■J^A-bf* (MJjWUS'IUW 7$H/THF^I0. 6 3ml (O. 6 
3mmo 1) ££ALfc. 4 5#frWtT- 7 8^6- 2 Ottmim 
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8t:fc?&flJU N-7Jl/tO^>t*>XMW$K0. 2 5g (0. 7 
9mmol) ©THF2ml»ftXbL - 7 81Cj&»&fMr ttliTWl/, 
4B#Pfl«#&, ffift*6{b7>^-^A*»*3 0ml *JPA, »f^30ml 
fcTfflfflbfc. *«W*tt#ttft:^hU^A*»«3 0mlfcT«s#U ttMk (M 
gS0 4 ) ft, «E«ffiUT#fcaaE*'>U*^*7A^nTh^77-f- (N 

£#j<oiSitfto. i 6 g*#fc <» ; 7 6%) o :n^ffit<tDlilt;i^ 

M; 170-17213. 

l H-NMR(400Mz, CDClj) ; 6 (ppm) 1. 73-2. 24 (7H, m), 2. 60-2. 77 (2H. n), 3. 15-3. 37 
(2H, n), 3.39-3.52 (2H, i), 3.90 (3H, s). 3.98 (3H, s), 4.16 (2H, d, J=4.4Hz)r 
6.82 (1H. s). 7.14 (1H, s), 7.40 -7.50 (3H, m). 7.58-7.65 (2H, m) . 12.10 (1H, 
bs) 

ESI-MS : m/z = 398 (M+H*) . 
HJ60II2 

1- ^>-7;W-4- [ (5, 6 - i^X 2 - 7Mo - 1 » - 

2— <;W ^^;i/tf^»jv> • &%& 

i-^>>^-4- [ (5, 6-i^x h^v-i-r » -2--f ;w pwut^u ~7> 

0.20g(0.49mol)*xh7kKa77>(THF) 10ilfcJS#U -7ITCk:?Wia, 1. 0M- 
U^A • k'7 (h U jWWS'U-JW 75 F/THF&ift 0. 59ml (0. 59mmol) 
45#P B WtT-78r^S-20t:£T#&l/fc^ Htf-78 , Cl;:&£|]U N-7J^D^ 
>if>x;i/*>< 5 H 0. 23g(0. 73mmol) <DW 2il*«*aAUfc. -7ffC^6 
ft*K:£i&*T#M&U 4TO^#^ ggjftlit'fk7> : €:XC7A7jc^30iol*lJP^, 
Bffl£x3\>U30ilfcTfflHiUfc. #®S£&f0*Hb:J- h U 7A7K^30mHCT^U, 

(Mgso 4 ) ^ Mff m UT#fc«s* -> u *» 7^7D7h^7^- (nh- 
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%®OWM& 0. 12g£*#fc e <tt* ; 57X) 
Bfc£; 195-198*0. 

'H-NMR (400Mz, CDC1 3 ) ; <5 (ppm) 1. 47 (3H, t, J=7. 2Hz) , 1. 52 (3H, t, J=7. 2Hz) , 1. 70- 

1. 78 (lft ■) v 1. 86-1. 96 (2ft m) , 2. 00-2. 23 (4H, m) , 2. 56-2. 74 (2H. m) . 
3. 16 (lft dd, J=9. *2Hz, J=17. 2Hz) , 3. 28 (1ft dd, J=17. 2Hz, J=21. 6Hz) , 

3. 43 (2H, dd, J=12Hz, J=20Hz) , 4. 10 (2H, q, J=7. 2Hz) . 4. 12 (2H, s) , 

4. 18 (2H, q, J=7. 2Hz) , 6. 77 (lft s) , 7. 12 (lft s) , 7. 40-7. 50 (3ft m) , 7. 55-7. 65 (2ft m) , 
12. 32 (IE bs). 

ESI-MS: m/z = 426 (M+H + ). r 

1— *>*?)V-4- [(5, 6->>* \-^y#j » - 

2- -r;u] tf^u 

2 OHjfijSfeKUIlUT, ;UttO«H<fc^«*ftfc. <JR* ; 843!) 

'H-NMR (500Mz, CDC1 3 ) ; 5 (ppm) 1. 14-1. 30 (2H, m) , 1. 50-1. 63 (lft m) , 1. 89- 

2. 07 (3H, m) , 2. 10-2. 20 (lft m) , 2. 83 (lft bd, J=l 1Hz) , 3. 00 (lft bd. J=l 1Hz) , 

3. 10 (1H, dd, J=17. 5Hz. J=23. 5Hz) , 3. 40 (lft dd, J=l 1Hz, J=17. 5Hz) . 3. 49 (2H, s) . 
3. 90 (3H, s) , 3. 98 (3H, s) , 6. 83 (lft s) , 7. 17 (lft s) , 7. 20-7. 32 (5H. m) . 

ESI-MS : m/z = 384 (M+H + ) . 

1 -^>>>;i/-4- [2- [(5, 6-^h+'>-2-7;i/*P-l— Vs?J 

'H-NMR (270Mz, CDC1 3 ) ; 5 (ppm) 1. 14-1. 48 (5H, m) , 1. 55-2. 12 (6H, m) , 2. 82- 
2. 94 (2H. m) , 3. 21 (2H, bs) . 3. 49 (2H. s) . 3. 91 (3H. s) , 3. 98 (3H, s) , 6. 84 (lft s) , 
7. 20 (lft s), 7. 22-7. 34(5H,m). 
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ESI-MS: m/z = 412 (M+H + ) . 

*mm 5 

4- [ (5, §-5>*Y* : s-2-7)V*U-l-<1>?J» -2— OM ;*?=• 

^ ; 62%) c un«l:J:(]Wl:L> x*/-;w>&?ffSllbT, 
ffi/S ; 213-215t. 

'H-NMR (400Mz. CDC1 3 ) ; 5 (ppm) 1. 76-1. 82 (1H, m) , 1. 88-1. 97 (2H, m) , 2. 06- 

2. 24 (4H, m) , 2. 62-2. 78 (2H, m) . 3. 19 (1H, dd. J=9. 2Hz, J=17. 2Hz) , 

3. 31 (IE dd, J=17. 2Hz, 1=21. 6Hz) , 3. 45 (2H, dd, J=12. 8Hz, J=18. 8Hz) . 3. 91 (3H, s) . 

3. 98 (3H, s) , 4. 14 (2ft d, J=4Hz) , 6. 75 (IB, s) , 7. 12-7. 20 (1H, m) , 7.. 14 (1H, s) . 7. 36- : 
7. 54 (3H,mh 12.43 (lftbs). 
ESI-MS : m/z = 416 (M+H+) . 

4- [(5, Y**/-2-7)\>i!rU-\-4>?;» -z-^M 

^ ; 67%) . Z.tl^nWz^r)^mzL, x*/-;i//< 77o V)Vx.~ 
SkjAC ; 219-22PCGHW. 

'H-NMR(400Mz, CDC1 3 ) ; 5 (ppm) 1. 72-1. 80 (1H, m) , 1. 86-1. 98 (2H, m) , 2. 00- 

2. 24 (4H, m) , 2. 40 (3H, s) . 2. 54-2. 74 (2H, m) , 3. 14-3. 50 (4H, m) , 3. 91 (3H, s) , 

3. 98 (3H, s) . 4. 09 (2H, bs) . 6. 81 (1H, s) , 7. 14 (1H, s) , 7. 23-7. 40 (4H. m) , 
12. 28 (lft bs). 

ESI-MS : m/z = 412 (M+H + ) . 

i-^D^->wfjh4- [ (5, h*->-2-:7;M-o- l -- f 
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215-225^ {ftffl). 

'H-NMR (400Mz, CD 3 0D) ;. 6 (ppm) 0. 99-1. 10 (2H, m) , 1. 20-1. 28 (1H, m) , 1. 28- 
1. 42 (2H m) , 1. 60-1. 90 (9H, m) * 1. 92-2. 22 (4H, m) , 2. 90-3. 00 (4H, m) , 
3. 28 (1H, dd. J=17. 2Hz, J=22. 4Hz) , 3. 41 (1H, dd, Ml 6Hz. J=17. 2Hz) , 
3. 54 (2H, bd, J=12Hz) , 3. 86 (3H, s) . 3. 95 (3H, s) , 7. 07 (IE s) . 7. 18 (IE s) . 

ESI-MS : m/z = 404 (M+H>). 

mmms 

4- [ (5, 6-^h^-2-7;p*n-i-^f>^y» -2— r;u] 
(l. 3-w;7>-2-' ow jwutwj5» • i£m& 

##00 1 T#5nfc4- [(5, 6->>* h*'>-l-f y?j » -i-4M 
143-145"C. 

'H-NMR (400Mz, CDC1 3 ) ; <5 (ppm) 1. 75-2. 25 (7H. m) , 2. 76-2. 92 (2H, m) . 3. 1 1 (2H, bs) . 
3. 18-3. 40 (2H, m) . 3. 68 (2E t, J=12Hz) , 3. 58-4. 05 (4H, m) , 3. 92 (3H. s) , 3. 99 (3H, s) , 
5. 59 (1H. t, J=4Hz) , 6. 83 (IE s) . 7. 17 (1H, s) . 12. 54 (IE bs) . 
ESI-MS: m/z = 394 (M+H + ) . 
mffiM9 

1- (4-^>S^M-*2/*>5>;W -4- [ (5, 6-v*>=^>-2-7;M- 

□ r>^y» -2--r;i/] 

H«J 2 ©SJfifcfct* Ut, 88tfi*-f ;M*©WHft;^*fc»fc. (W ; 5850 
'H-NMR (270Mz, CDC1 3 ) ; 5 (ppm) 1. 32-1. 52 (2H, m) . I. 56-1. 80 (4H, m) . 1. 90- 
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2. 10 (3ft n) , 2. 86 (2ft bd, J=ll. 7Hz) , 3. 25 (lft d, J=3. 2Hz) , 3. 31 (1H, s) . 3. 45 (2ft s) , 

3. 91 (3H, s) , 3. 98 (3H, s) . 5. 05 (2H. s) . 6. 83 (1H, s) , 6. 91 (lft s) , 6. 94 (lft s) . 7. 18- 
7. 46 (8ft id) . 

ESI-MS : m/z = 504 (M+H + ) . 

mmm 1 o 

1- (3-y7;^>yJV) -4- [(5, 6 -i?* v- 2 -7;M"D- 1 - 

-2 —OKI *^;m^u 
##^j2T#e»nfe i-(3-->7y^>vW-4-[(5, 6-^j>< h+v-i-f 

©sha^hi Gtntfio (W; i6a!) . cin^&i^omfcu x 

•••• r 

»£: 139-141*0. 

'H-NMR (400Mz:CDCl 3 ) 5 : 1. 60-2. 28 (7ft m), 2. 65-2. 83 (2ft a). 3. 14-3. 52 
(4ft m), 3.91 (3ft s), 3.98 (3H,s), 4.19 (2ft bs), 6.82 (lfts), 7.15 (lfts), 7.62 
■(lft t, Ml. 6Hz) , 7.75 (lft t, >7.6Hz), 7.85 (lfts), 8.28 (lft d, /=8Hz) , 12.62 
(lft bs). 

ESI-MS : m/z = 423 (M+H + ) . 

mmm 1 1 

4- [ (5, 6-> J ^h^r^-2-7;l'^P-l— C >^7 » -2— i )V] * 
#%M3Tf#^nfc4-[(5, 6-v* V**s-\-4>?J»-l-4M *9\HH-(2- 

/t-y^;i//^;i/x-T-;^e)^ B B aLT, g , mBfi<£fi©«]Sfc£ 1 »&i§&. 

177-180O. 

'H-NMR (400Mz:CDCl 3 ) a : 1.75-2.20 (6ft m). 3.17-3.42 (7ft m). 3.92 (3ft s), 
3. 99 (3H, s) , 4. 90 (2H, bs) , 6. 83 (lft s) , 7. 18 (lft s) . 7. 91 (lft bs) . 8. 45 (lft bs) , 
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8.70-8.78 (1H. m) , 9.12 (lH,bs). (M^OZfu h>«mil£ft-f) 
ESI-MS : m/z = 399 (M+H*) . 

mmmi 2 

4- [ (5, h^->-2-7;i/^-p- 1— r>^y» -2—f;i/] ^ 

Bk£: 161-162'C. 

'H-NMR (400Mz:CDCl 3 ) 6 : 1.74-2.02 (4H ( m), 2.05-2.26 (3H,m), 2.76-2.94 
(2H, m). 3. 16-3. 38 (2H, m), 3. 43-3. 56 (2H, m), 3. 91 (3H, s), 3. 98 (3H, s). 4. 33 
(2H,bs), 6.82 (lH,s), 7.14 (lH,s), 7.70 (1H, t, /=8Hz) , 8.30 (1H, t. 7=7. 6Hz) ? • 
8.40-8.53 (2H,m), 12.61 (lH.bs). 

ESI-MS : m/z = 443 (M+H*). 

mmm 1 3 

i-^>>Ul/-4- [ (5-* V ^-2-7)^x2- 1 — iy?j » -2-' f 
tt£: 194- 19 5*0. 

'H-NMR (400Mz:CDCl 3 ) 6 : 1.63-2.23 (7H,m), 2.56-2.74 (2H,m), 3.21 (1H, dd. 
7=9. 2Hz, 7=17. 2Hz) , 3. 34 (1H. dd. 7=17. 2Hz, 7=21. 6Hz) , 3. 37-3. 48 (2ft m) , 3. 90 
(3H, s) , 4. 12 (2H, bs) , 6. 83 (1H, s) , 6. 94 (1H. dd, 7=2Hz, 7=8. 4Hz) , 7. 42-7. 47 
(3H.in). 7.57-7.64 (2H.ni). 7. 69 (1H. d. 7=8. 4Hz) . 12.34 (lftbs). 

ESI-MS : m/z = 368 (M+H + ). 

mmm 1 4 

i-^yviv-A- [ (2-7;^o-i—r>^y» - 2 — r;u] *^;ub?^ 
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187-189-0- 

'H-NMR (400Mz:CDCl 3 ) 6 : 1.72-2.23 (7H,m), 2.57-2.74 (2H.ni), 3.27 (1H, dd, 
J=9. 2Hz, J=17. 2Hz), 3.40 (1H, dd, 1=17- 2Hz, J=21. 6Hz), 3.37-3.49 (2H,m), 4.13 
(2H, d. J=4. 4Hz) , 7.38-7.50 (5H. m) , 7.58-7.64 (2H,m), 7.67 (1H, t, 
J=7. 6Hz) , 7. 76 UH,d, J=7.2Hz). 12.37 (1H, bs) . 

ESI-MS : m/z = 338 (M+HV 

mmm 1 5 

l-^>^;i/-4- [3- [ (5, 1 — 1>¥/. 

» - 2-<iM -?u\lm M^)vy -mmm 

1K£: 194-195*0. 

■H-NMR (400Mz:CDCl 3 ) 5 : 1.30-1.53 (5H,m), 1.66-1.88 (3H.m). 1.89-2.05 
(3H, m) , 2. 55-2. 70 (2H, m) . 3. 24 (2H, d. M5. 6Hz) , 3. 40-3. 52 (2H. m) , 3. 91 (3H, s) , 
3.99 (3H, s). 4.17 (2H.bs), 6.86 (1H. s) , 7.18 (lH.s). 7.44 (3H,bs), 7.61 
(2H, bs), 11.90 (1H. bs) . 

ESI-MS : m/z = 426 (M+H + ) . 
MUM 1 6 

4- [ (5, b*v-2-7,M-Ci-l--r>^/» -2-^JV] 

J1/-1- (4-kHD^y^>yj|/) tr^Uv>-mm^ 

i-(4-^>v;u^S/^>^ju)-4-[(5. 6->>* b*v-2-7JM-a-i-< 
»-2-f;H^^;Ub°^'Jv> 41mg(0. 081imol) STHF 4nlCig#U 

10XA o ^£Aj^l0ing£iD;i, ^#jBlT4B#K7j<lt»£fT o7c. M^^iSS'J 
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'H-NMR (400Mz:CDCl 3 ) 5:1.70-2.25 (8H,i). 2.65-2.88 (2H.ni), 3. 18-3.48 (4H,m), 
3. 89 (3H, s) , 3. 97 (3H, s) , 4. 05 (2H, bs) , 6. 85 (1H, bs) , 6. 94 (2H, bs) . 7. 13 (1H, s) , 
7.35 (2H,bs), 10.66 (lH.bs). 

ESI-MS : m/z = 414 (M+H + ). 

mum 1 7 

4- [ (5, 6-^h^>-2-7;i/^D-l— <>^y» -2-<;i/] 
J1/-1- (2-t^D^>/fJK>y;i/) IM U 5» • SMHt 

6 -efteftfci- [2- (t-y^;w5?7xx;w5/ u ;ww*>$?;h - : 

4-[(5. h^v-2-7;^o-l-f>^V»-2-<;H *^;Hf<US?>#&, 
##«5©*ifefc:!pi;T, »8H^;M*©*Hfc£tt (itt*#) OR* ; 

64*) . £*l£^&fc<fct):t»!tK:U JMSttfcUT, ^6^7^7 7^©^ 

'H-NMR (400Mz:CDCl 3 ) 5 : 1.70-2.03 (5H.m). 2.05-2.28 (3H.m). 2.93-3.15 
(2H.m). 3.20-3.36 (2H,m), 3. 55-3. 70 (2H.m). 3.90 (3H.s). 3.98 (3H.s). 4.42 
(2H. bs) . 4. 86 (2H, bs) . 6. 85 (IE s) , 7. 13 (1H. s) . 7. 30-7. 45 (3H, m) , 7. 45-7. 60 

da m) . um.wju v >immtsnt) 

ESI-MS : m/z = 428 (M+H + ). 
^SS^J 1 8 

l-s<>i?)V-4- [ [ [5, 6-v 5 - (1 -T'ofcf;^^^) ] -2-7;^P 

-\— t -2—01/1 *?-)v\i^)i/y -mmm. 

mm 7 Tt#e»tifci-^>^u-4- 1 [ [5. 6-7- o-y □ t?;M-*~» i - i--r >*v 
>]-2--r;n/^;utr^u^>^e>, l»J2osiisi;fi;T 1 *<tfi*-f;w« 
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M£: 211-214*0 . 

'H-NMR (400Mz:CDCl 3 ) 6 : 1.04 (3H. t, 7=7. 2Hz) , 1.07 (3H, t, /=7.2Hz). 
1. 70-2. 23 (13H, m) , 3. 10-3. 35 (2H,' m) , 3. 38-3. 52 (2H, m) . 3. 96 (2H, t, /=6. 4Hz) . 
4. 04 (2H, t, 7=6. 4Hz). 4. 15 (2H. bs), 6. 77 (lft s). 7. 12 (1H. s), 7. 45 (3H, bs), 
7.60 (2ft bs). 12.09 (lH,bs). 

ESI-MS : m/z = 454 (M+H + ). 

mmm 1 9 

4- [ (5, 6-> J /h^~>-2-7j^D-i— r>^y» -2--r;w 
(2-7;k*D^>>W tMUv> • IIS 

tt£: 203-208*0 . 

•H-NMR (400Mz:CDCl 3 ) 6 : 1.74-2.00 (3H,m), 2.00-2.26 (4H.ni), 2.64-2.82 
(2H, m) , 3. 15-3. 25 (1H. n) , 3. 29 (1H, dd, 7=16. 8Hz, 7=38. 4Hz) , 3. 40-3. 54 (2H, m) , 
3.90 (3H, s), 3.98 (3H, s), 4.22 (2H,s), 6.82 (1H. s) , 7.12-7.18 (2H,i), 
7. 26-7. 32 (1H, m) . 7. 46 (1H, bdd, 7=6. 4Hz, 7=13. 6Hz) . 7. 92 (1H, bt, 7=6. 4Hz) , 
12.42 (IE bs) . 

ESI-MS : m/z = 416 (M+H + ). 

mmm 2 0 

4- [ (5, h+~>-2-7;^D-i—f >^y» -2— r;i/] 

itt£: 215-220*0 (#8?) . 

■H-NMR (400Mz:CDCl 3 ) 6 : 1.70-1.98 (3H.nO, 2.04-2.26 (4H.ii). 2.58-2.74 
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(2H, m) , 3. 14-3. 24 (1H. m) , 3. 29 (1H, dd. Ml. 2Hz. 7=38. 4Hz) , 3. 37-3. 50 (2H, m) , 
3.91 (3E s), 3.98 (3H, s), 4.11 (2H,s), 6.82 (1H, s) , 7.10-7.17 (3H,m). 
7.64-7.72 (2H.ni), 12.34 (lH,bs). 

ESI-MS : m/z = 416 (M+H + ). 
H» 2 1 

4 -[( 5 , 6 -V* h *~>- 2 -7 O- 1 >)- 2 ;P] 3^1/ tf^ U 5? > • SOS 

i-^>s?;i/-4- [(5, 6-> ? p<h^>'-2-7;^D-i-^>^y» 

^WU^>0.2 5g (0.6 3mmol) Si, 
i^>5mll:^iU i-i7DDiWDo$;M-h0.8 1ml (0.7 7 
mmol) £in;Lfcc H^IHJjOlRaiflSUfc^ ftjBEftg&U ^^;-A5m 1 fcin 

x^;H-t;1^6»»JIU *ft&filftA®*UMs*«l GHW*) 0.1 9g£# 
fc (»; 98%). 1lS^^©»^©tlil^7 ; -^^"FcO$n<T*feofc:o 
234-238^ . 

1 H-NMR(400Mz:CD s OD) (5 1.45-1.60 (2H,m), 1.77 (1H, ddd, c£=6Hz, c£=14.8Hz, 
^30Hz), 1.94-2.14 (4H, m), 2.94-3.06 (2H, m), 3.22-3.48 (4H, m), 3.86 (3H, s), 
3.95 (3H, s), 7.07 (1H, s), 7.18 (1H, s). 

zti*l$mz&K)W&mzL, 9 5%X^y-;i//t e r t-^;Mf;i/x- 

>240*C (#8?) . 

1 H-NMR(400Mz:CDCl 3 ) 6 1.72-2.17 (7H,m), 2.91 (2H,bs), 3.19-3.39 (2H,m), 
3.48 (2H,bs), 3.92 (3H,s), 3.99 (3H,s), 6.84 (lH,s), 7.18 (lH,s), 9.31 (1H, bs), 9.56 
(1H, bs). 

ESI-MS : m/z = 308 (M+H + ). 
MMM 2 2 

4-[(5,6-v^ h^->-2-7;i/^D-i--r>^y >)-2--r;u]^5 1 ;i/-i-^5 1 ;i/tf^u 
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4- [ (5, h^v-2-7;i/^-D-l-<>^y» -2-<)V\ * 

?Jl/t!^Uy> -mmm6 8mg (0.2 0mmol) *fc*I&0.0 5 2m 1 (1. 
3 9mmmol) £ 3 7 7 JPxt: H7K^0 . 1 Om 1 (1.3 8mmo 1) 

£ini*.fc. 8 0tl:t3WiLfei, MST^WUBftX^S Oml £J0 
1 N?mfcj- h U »>AzkflW*3 Oral, ffla&{b± h U ^A*^«3 Om He 

t»l^o KiK (Mgso 4 ) mj£mffiVTn*>tifz®m*frmmm>7u 
m mmm 3 4m gzntz mm-, 53%) 0 z.n&ftmzkvmtmzL, x 

M: 215-220*0 (#$0 . ... 

'H-NMR (400Mz:CDCl3) 6 : 1.80-2.27 (7H,m), 2.72-2.86 (2H,m), 2.80 (3H,s), 
3.23 (lH ) dd,c£=9.6Hz, t £=16.8Hz), 3.32 (lH,dd,^=17.6Hz,^=38.4Hz), 3.53 (2H,t, 
^=12.8Hz), 3.92 (3H,s), 4.00 (3H,s), 6.85 (lH,s), 7. 17 (lH,s). (M&.V> ~?U h > \t 

ESI-MS : m/z = 322 (M+H 4 ). 
ft»2 3 

4- [ (5, 6-^ h*v-2-7;M-n-i— r>^y» -2--r;W * 

^;Hf^'J> ? > -^^5 Omg (0.1 5mmo 1) ^DMF3mlMU h 
Uxf^75>0.0 4 9ml (0.3 5mmmo 1) t 2-^^0/00. 0 
16ml (0.17 mm o 1) ZlBtt* 7 OX:\ZX 6 BtOT^Lfe^ g^^TiSf 
^LSil^3 0mim zK3 0mK ^Mfc^ h U ^A7k«3 Om 1 
KT&frLfco (MgS0 4 ) M«*SLT#e>nfc^^M^jl^ 

D7b^7-{- (&tt*^w>/**/-ju) \zxffiUL, )v<Di%m<k 
&m mmm i3mg£#£ or*; 2 6%) . z\ftzft$k\z&vtmmzL, 
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^-NMR^OOMzrCDCl^: 1.43 (6H,d,^=5.6Hz), 1.81(lH,bd,^12.8Hz), 1.90- 
1.95 (lH,m), 1.96-2.01 (lH,m), 2.07-2.32 (4H,m), 2.69-2.86 (2H,m), 3.18-3.50 
(5H,m), 3.92 (3H,s), 3.99 (3H,s), 6.84 (lH.s), 7.17 (lH.s), 11.55 (lH.bs). 

ESI-MS : m/z = 350 (M+H + ). 

4-[(5 , 6 h*~>- 2 -7)l*U- 1 y#J >)- 2 --f )V\^)V- 1 -(2 

□ tf;u)tf^u^> • worn 

^; 40%) . Zin^SS^ckO^^tU, X^y-;i//ter t-^M? 
M: 220-225<C . 

'H-NMR (400Mz:CDCl 3 ) 6 : 1.15 (6H, d, J=6.8Hz), 1.78 (1H, bd, J=13.2Hz), 
1.93 (1H, bs), 1.99 (1H, bs), 2.08-2.40 (5H, m), 2.62-2.78 (2H, m), 2.80 (2H, d, 
J=6.4Hz), 3.23 (1H, dd, J=9.6Hz, J=16.8Hz), 3.31 (1H, dd, J=17.6Hz, J=38.8Hz), 
3.58 (2H, bt, J=14Hz), 3.92 (3H, s), 3.99 (3H, s), 6.84 (1H, s), 7.17 (1H, s), 11.61 
(1H, bs). 

ESI-MS : m/z = 364 (M+H + ). 
m&M2 5 

^bi-^>> ? ;i/-4- [ (5, 1 — r>^/» -2— on 

5, 6-v/h+y-2-(4-h , UyJW/f;i/-l-'f>yy>1.0 0g(3. 
5 3mmol) ^t7-fe h-h U;U3 Om 1 *JPA, jbDf&31SSEbT$a?bfc^ H 
it^> ; J)V0.5 Oml (4.2 1mmol) *jD>Lfc. £ £> 2 . 5 TO MM L 
MSTSW&U MEESIgbfeo 88£K:n-^*1f>5 0ml £i)0A&. «f 
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IRjft : 1 7 3- 1 7 7*0. 

'H-NMR (400MHz, DMSO-de) 6 (ppm) 2.70 (1H, dd, J = 3.6Hz, J = 16.4Hz), 
3.01 (1H, dd, J = 9.2Hz, J = 14Hz)> 3.12 (1H, dd, J = 7.6Hz, J = 16.4Hz), 3.16- 
3.24 (1H, m), 3.30-3.98 (1H, m), 3.77 (3H, s), 3.83 (3H, s), 5.81 (2H, s), 7.06 (1H, 
s), 7.07 (lH,s), 7.38-7.48 (3H, m), 7.50-7.56 (2H, m), 8.13 (2H, d, J = 6.4Hz), 
9.14 (2H, d, J = 6.4Hz). 

ESI-MS: m/z=374(M-Br)+. 

mti-^>^j)i-4- [ (5, h^->- 1 -- r 
mmm 2 1 

^ibi-^>> ? ;i/-4- c (1— -2— av\ *7-)V\*V5?=lv& 
nmm 2 8 

mti-^yv)v-4- [ (5-*b*>>-i-' -2— -nw 
hwj 2 9 

^fbl-^>^;W-4- [2- [ (5, 6->>;* h**>-l~ -2- 
HSSM3 0 

*>5W--4- [3- [ (5, 6-^ h**>-l-' r>^y» -2- 

^pt!;w tfiiv^A 

mum 3 1 

^bl-^>^JW-4- [ (5, 1— f>yy» -2HUr 
gffiffl 3 2 

jwm- (3-7j^d^>v?jw -4- [ (5, h^->-i— ' r>^y 
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» -2— r;u] ^^l/tru^-^A 
USStfil 3 3 

£fbl- (Z-*5-)V*> 9 JM -4- [(5, h*->- 1— f>^y» 

H»J 3 4 

JMbl- (4-tHn+^>^) -4- [ (5, 6-5?*h*5/-l — f >^ 
#I«J3 5 

Hfc i -^>^;i/- 4 - [ ( 5 , 6 h^>- 2 - 7;v*n- i —f >yy » 
-2— jWUfUs^A 

H»J 3 6 

JlflSl- (4-hFo^>WJl/) -4- [ (5, 6-^h^>-2-7;U* 
D-l— f>*V» -2-^)V\ ^WPtfU^-SA 

mmnm i 





wt. % 

(Based on Free Base) 


4b^ (7U-#^cf*i^4D 


0.25 


hU#A 


0.56 




0.28 




0.5 




0.01 


mm. a 


Adj. pH 6 - 7 


MM* 


Q.S. 
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«X»77 


w t % 
(Based on Free Base) 




0.25 




1.05 




0. 29 


fflk*>l?)l>u~v&mi& (10%) 


0.01 




Adj. pH 6 - 7 




Q.S. 



ummi 

2001-81048, #H 2001-4878 8, #|H§ 2 
000-95691, #^2000-95690, #^2000-5356-6, # 
182000-26297, 10-182465, #M¥ 10-175865, 

#H¥l 0-167961, #H¥l 0-120572, #H§¥ 1 0-8 1 6 2 4, 
#&H¥1 0- 3 6 2 5 5^&$g, ^l^icCDinvitroTyfe'T &£fc&in vivoTy 

•fe-f i3L&-ehft&mi&<D\mm 2000-5356 6#&ffifcBis© 

h U— (p n e uma ton ome try) £B!ftJ£©in 
vivo7^^tt^»4*W¥l 0- 1 6 7 9 6 1 *&ttfceft0in vivoBSraj££fc(£ 
fflEE¥5£ISJE§rfc«J:5SlJ£) T*&5 0 
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[In vitro7-fe?;Un U >X^T5Hfli«SttOIW] 

7W3U>I7f5- fe*MttT> 77M^-h^^ Ellman 
ItUT7tfJW^UX &&#:;&tfDTNB [5, 5' -VttMTs (2- 
NBtTOU 4U5f filfe^4 1 2 nmll^^SM^biiUTitl, 7 

— assist*, 5 o%mm®m (i c 50 ) tux***:. «ur^«». 
*n^n£3*ifckfc*ii?UTjBfr»fc. •••• r 

n ; Ellman.G.L., Courtney, K.D., Andres, V.and Featherstone, R.M., (1961), 
Biochem.Pharmacol., 7, 88~95. 
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1. % 

R 1 — M — A R 2 ( I ) 




R 3 ^ R 4 ^ R 5 ^3J;l>'R 6 «Iwi-^fc^^-DT(l)7j<^M^ (2)Any 
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e^c ,. 6 7^7$ y ^^-M*^ (io)*;k&:/h£» (ii)Cj_ 6 ^^-7 

^r-;US, C 1 . 6 7J^+yS, 75ya*>L<te7S KS£tkL ; R 7 ttAD^> 

7jcm*. c 1 _ 6 7;w^ c 1 _ 6 7;m4->s, 5/7/s, c^Any 

7$77;^;US, -hPS, 75? Kg, liS*lfl,T^Tt)i^7$yS, « 

hfp, Aay>n^ 7ms. -hu;us, c 1 _ 6 7;i/^;us, c i - 6 7;i/D^~>. 
S> c 1 _ 6 7^n^s>*;i/fc;i/S. N-c 1 . 6 7W75;*Jtol/^v 
S^fcteN, N-5?c 1 _ 6 7;^;U75y*;i/#n;i/^^a^b ;5£ 



;i/S> fi^»£WbT^T&ck^C 2 _ 6 7;i/*-;i/S> C 3 _ 8 yi'n7J^Mf 
)V&, 2, 2 - 7^l/>y^yl7 c M^fd«-CH 2 -B CB&TB3S& 

mm a a> e> s «n* 1 75s 5 « ©iwn^nti $ nx v> t t> «t n 7 x 

£< ;liS^ai:«ADy>^ ?K^s> ziMj^ak c 1 _ 6 7;^;i/S, c 2 
_ 6 7;^-;i/S, c 2 _ 6 7;i/^r-;i/», c s _ 8 y^n7MJWl, c 1 _ 6 7;m^ 
~>S> c 1 _ 6 7;i/3^->7;i/3^vS, 7U-;i/^5>s*3j;t/7^;w^^-> 
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f-OH 




te>C (R 1 3 ) -CH 2 - CR 13 «7jc^^fc«AD^>^^T) £fcte> 
2. SC 



R 3 




R 6 

CSt* R 2 , R 3 , R\ R 5 , R 6 , R^i^Mtt-t-n-FnWIBJttttl^jKIt* 
3. M*tC 1 _e7;WrU>*"r»*»*«2|Btt©fflfilE». 
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4. Ma*CH 2 T&£W#E2f3«©fiJ»». 
UT^T'b«fcViC 1 _ 6 7;i/3 + S/ST?»a8f#S2E«Offil$«». 

7. R 7 75V\Dy>iITT^^)^«2i5m©m^c 

8. R i ifi?vmui-T:h%mjm2tm<DMm* 

9. R 2 ^mmS^LTViTfeJ:V^>-i;;UST^^)||^2IBife©mBetlc 
1 0. 5$ 



o 




C5*+, R 4a *«k^R 6B ttR|-*fcttffiaS:oTiliftiSS*UTViT'b<fc^C 1 - e 

1755 5ffl©ST?fift$nTViT 5 b«k^^>^>5H** , r. ) T!*foSn*fcfc* 
*fctt*©**-&#UT&ftl**5l 1 ffi«©&J&». 

11. s 



R 9 




CiS*. R 9 > R 10 , R xl > R 12 > X-*5«fctfSB#«ig 
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12. l-^>-7;i/-4- [(5, 6-:/* 1 -<i># 

;» -2-<;i/] *?MWtM»j^> i-^>v;i/-4- [ (5, 6- 

yIh + y-2-7Mo-l--f>y;» -2— OW *5\>HfSl> v> • tt 
ifttt, l-^>S?JU-4- [(5, 6—7* h^v-2-7;l/^D- 1— r 

» -2— on t^u^x i-^>v ? ;i/-4- [2- c (5, 6-5?*mr-> 
-2-7)i*u- 1 — f>^y» -2— r;i/| x^;ki twj$», 4- [ (5, 
6-^h+v-2-7;^o-i— i>yy» *3\>u-i- (3 

-7;U*P^>^;W t!^U^>'tt»tt, 4- [ (5, 6-^h^v-2-7 
U^>'*»t4, l-*>^PA^>;M5 L ;U-4- [(5, 6->>*h*~>-2- 

7;w*n-i— r>^y» -2— r;p] ^wnf^u 4- [ (5, 

6— 7*b*v-2-7;M-p-i--r>^y>) -2— r;W (1, 
3-wv7>-2- ow ^^;nf-^u^>-iffliiS» 1- (.4-^>5?)v* 

^z/sOi?)],) -4- [(5, 6->>* h*zs-2-7Mn- 1 — < >£V » 
-2-^M ttfrldmvy, 1- (3->7/W*) -4- [ (5, 6- 

b**s-2-7)v*u- 1— i>y/» -2 --on pwhwjs^ 

mU, 4- [(5, 6-5?*h*->-2-7;M-D-l--f>^>'» -2— OKI 

(2-t°ZJ'j;i/) tWJS?>- 2ig$^ 4- [ (5, 
y-2-7JI/tO-l-<>y/» -2— T;P] (3-^bP^ 
>S?;W lf^U^>««HIJft, 1-^>vMU-4- C (5-* \-*i/-2--7)V* 

- [ {2-7)v*u- 1— r>^y » -2-4)V\ tj-frvmvy -mmm., 

1- ^>5W-4- [3- [ (5, 6-> ? ^h^r>'-2-7;i/^-P-l-'r>^y 
» —2 — T 7°PtMKI 1£1US*>-8HML 4- [ (5, 

2- 7)V*U-l-' f -2 —OKI (4-kHD^> 
SW) fc^U5»-JIB&JS, 4- [(5, 6—7* h^'>-2-7;W^"P- l-'f 
>^V» -2— -OKI ^-th'D+y^^M^l/) tf^U7 
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>•!!!, l-^>v^-4- [ [ [5, 6—7- (l-7°ofc?;M-*v) ] - 

2-7)\s*n- l— (>?s>'\-2-'()V]*3-)VW)i?>-mmis L * 4 - [(5, 

6- ^;*h*->-2-7;M-OT-l-- f >^y» -2-<;H (2 
-7;W*n^>5?;i/) K^U5?>-*K*» 4- [(5, 6—7* b*->-2-7 

;i/^-o-i— r>^y» —2 — r jvd *3\>i/-i- u-7)v*u*>*j)V) tf 

^ U 77 • 4 -[( 5 , 6 h*7- 2 -7)V*U- 1 --f >)- 2 )V\ * ? 

;U^'J ~77 • 4 -[(5 , 6 -7* h*zs- 2 -7)V*U- 1 --f >)- 2 --f )V\ 

* ?)V- 1 tf ^ U -7 > • £Btt« 4 -[( 5 , 6 -7* h * 7- 2 -7 ;M" P - 1 -*f > 

^/ »- 2 ;p] * 9\>v- 1 -( i -* ^ux^io tf * >Jy>- 4 -[( 5 , 6 7* v 
1 --r >^V »-2 --r ;io*3=-;w 1 -(2 -^^;w7p fcf;iotr^u 7 
*{bi-^>7Jw-4- [ (5, 6-7* b*7- 1— <>^y» 

-2— OW ^^tf U-7-7A, itfcl— *>SW-4- [ (5; -6-7* 

7- 1 — r>^y» -2-1M ^^;nfU^-7A, JWfci-^>$>;i>-4- 
[ (1— r>^y» -2— r;W *5P;nfU7x7A, JUb 1 -^77;!/- 4 - 
[ (5-^h^v-i--<>^y» -2--0W ji^vtruswA, £{bi- 

^>v;i/-4- [2- [ (5, 6-7*^7-1-^ 7^7) - 2 — tjh x 

3^] tfl^x^A, Hfbl -^77^-4- [3- [ (5, 6-7*h*7-l 
— T » — 2 7ofcMKI eU7x<7A, *fcl-"S75W-4 - [(5. 

6-7* h*7- 1— f>^y» -2-<Ux7] *^;Hf'J7x7A, JWbl 

- (3-7;m-d^77;w -4- [ (5, 6-7* h*7-i— -f7^/7) - 
2— fJW *3^tfU7x7A, JMfei- (3-*9MW^77;» -4- [ (5, 
6—7* b*7- 1— T>^y» -2-<)V\ *^;Ut!U7x7£, £{bl- (4 
-tl^D^^>^) -4- [(5, 6-7* h*7- 1 -> -2-- 
<i)\A *^;HfU y-^A, H{bl-^77;U-4- [ (5, 6-7*h*7-2 

-7;^o-i— r>yy»-2— <;i/]/5 1 ;ut!'j^x7A^<fc^^bi-(4 

-tPD + yW^) -4- [(5, 6-7* b*7-2-7;l/:*D- 1— f> 
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